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Project Management

Pursuant to the United States Environmental Protection Agency (EPA) Region 10
START-3 Contract Number EP-S7-06-02 and Technical Direction Document
(TDD) number 07-05-0002, Ecology and Environment, Inc. (E & E) will perform
a Targeted Brownfields Assessment (TBA) at the Bremerton Gasworks site,
which is located in Bremerton, Washington. The EPA’s Brownfields Economic
Redevelopment Initiative is designed to empower states, cities, tribes,
communities, and other stakeholders to work together in a timely manner to
prevent, assess, safely clean up, and sustainably reuse Brownfields sites (EPA
2000). This Sampling and Quality Assurance Plan (SQAP) was prepared by

E & E to support this project.

EPA order 5360.1, Change 1, Policy and Program Requirements for the
Mandatory Agency-Wide Quality System (EPA 1988b) requires that all
environmental data collection activities that are performed by or on behalf of the
EPA be supported by an approved SQAP prior to the start of data collection
activities. This SQAP was prepared in accordance with the EPA guidance
documents QA/R-5, EPA Requirements for Quality Assurance Project Plans for
Environmental Data Operations, Final (EPA 1988a). This SQAP details the
quality assurance (QA) and quality control (QC) procedures and data collection
activities (field sampling tasks) for the TBA at the Bremerton Gasworks TBA site.
The SQAP, the site health and safety plan (SHSP), and standard operating
procedures (SOPs) collectively form the set of plans for this project.

The purpose of this project is to provide the City of Bremerton and the owners of
the properties with a limited assessment to provide additional analytical data of
contamination onsite. This assessment will involve the sampling of specific areas
of concern within the study area. This assessment will also provide an overview
of recommended cleanup options and estimates of relative costs, should they be
required.

The level of detail and the QA/QC specified in the project plans are based on the
scope of work, cost, technical requirements, project-specific conditions, and the
intended use of the data. EPA QA/R-5 requires that a SQAP address 24 topics or
elements in four subject areas. The elements contained in this SQAP are grouped
to reflect the following general processes:

[ Project Administration (Section 2);

n Measurement/Data Acquisition (Section 3);

[ Assessment/Oversight (Section 4); and

[ Data Validation and Usability (Section 5).
10:STARTDOCY07010008\S1190 1-1
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Project Administration

2.1 Project/Task Organization (Element A4)

This section outlines the individuals directly involved with the Bremerton
Gasworks TBA project and their specific responsibilities. Lines of
communication are shown in the Project Organization Chart (Figure 2-1).

2.1.1 EPA Task Monitor

The Task Monitor (TM) is the overall coordinator of the project and decision
maker. The TM reviews and approves the site-specific SQAP and subsequent
revisions in terms of project scope, objectives, and schedules. The TM ensures
site-specific SQAP implementation. The TM is the primary point of contact for
general project problem resolution and has approving authority for the project.

2.1.2 EPA Quality Assurance Officer

The EPA Quality Assurance Officer (QAQO) reviews and approves the site-specific
SQAP and revisions in terms of QA aspects. The EPA QAO may conduct
assessments of field activities.

2.1.3 E & E Project Manager

The E & E Project Manager (PM) provides overall coordination of the field work.
The E & E PM provides oversight during the preparation of the site-specific
SQAP. The E & E PM implements the final approved version of the site-specific
SQAP and records any deviations. The E & E PM acts as the primary contact
point with the EPA TM. The E & E PM receives Contract Laboratory Program
(CLP)/Region 10 Manchester Environmental Laboratory (MEL) information from
the EPA Regional Sample Control Coordinator (RSCC). The E & E PM acts as
the primary START point of contact for technical problems. The E & E PM is
responsible for the execution of decisions and courses of action deemed
appropriate by the TM. In the absence of the START PM, a START Site
Manager will assume the PM’s responsibilities.

2.1.4 E & E Quality Assurance Officer

The E & E QAO reviews and approves the site-specific SQAP. The E & E QAO
conducts in-house audits of field operations. The E & E QAO is responsible for
auditing and reviewing the field activities and final deliverables and proposing
corrective action, if necessary, for nonconformities.

10ASTARTDOC07010008\S1190 2-1
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2.1.5 EPA Regional Sample Control Coordinator
The EPA RSCC coordinates sample analyses performed through the EPA CLP
and/or the EPA MEL and provides sample identification numbers.

2.2 Problem/Definition (Element A5)

2.2.1 Site Summary

The Bremerton Gasworks site is located on two adjacent properties covering
approximately 3.68 acres in the city of Bremerton, Kitsap County, Washington
(Figure 2-2). The site is comprised of tax parcel numbers 3711-000-001-0409 and
3711-00-001-0607 (McConkey parcels) and tax parcel number
3711-000-022-0101 (Sesko parcel). The site is located at 1725 Pennsylvania
Avenue approximately one mile north by northwest of downtown Bremerton
(Figure 2-3; Geoengineers 2007).

The McConkey properties cover approximately 3.13 acres. The Sesko property
covers approximately 0.55 acres (TechLaw 2006). The McConkey properties
have multiple warehouse buildings that are leased for various small businesses,
which include marine and storage services. The Sesko property is currently
vacant. The only structures on this property are the former foundations of the
aboveground storage tank (AST) farm (TechLaw 2006).

The site is situated in mixed use commercial, industrial, and residential area. The
site is bordered to the north by the Washington Narrows waterway, South
McConkey Industrial Park to the south, Thompson Avenue to the west, and
Pennsylvania Avenue to the east.

The McConkey Properties are operated by Trip McConkey as a mixed use
commercial property. Past commercial uses included sheet metal fabrication,
drum storage facilities, automotive and marine repair, metal salvage yard,
painting/sandblasting activities, and petroleum bulk storage and distribution. The
McConkey properties currently have five separate buildings, which are leased to a
metal fabrication shop, piston ring shop, granite countertop workshop, and a
welding shop (TechLaw 2006).

The Sesko property is owned by Natasha Sesko, but the property appears to be
vacant. This property has unpaved road access to the Washington Narrows
beachfront. It is believed that the site was formely used as temporary storage for
heavy equipment, according to Trip McConkey (McConkey 2007).

A bulk petroleum storage facility (ARCO) was previously located northwest of
the McConkey Properties. Currently, SC Fuels, a petroleum bulk storage facility,
is located east of Pennsylvania Avenue.

The site was originally developed by the Western Gas and Utilities Corporation to

provide the city of Bremerton with light, heat, and electricity by natural gas. The
former gasification physical plant, boiler, and aboveground storage tanks

10ASTARTDOC07010008\S1190 2-2
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apparently were removed between 1985 and 1993 based on aerial photographs
(TechLaw 2006). The gasification plant was in operation from approximately
1930 to 1956. The plant was fueled by shipments of coal, delivered by boat. The
gasification process may have started by processing the coal with high
temperature and pressure, using boiler plant steam and measured amounts of
oxygen. The final gas product (coal or natural gas) was sent by pipeline to local
residences in Bremerton (TechLaw 2006).

This site also was utilized for petroleum storage and distribution from
approximately 1963 to 1985. Petroleum products were stored in ASTs and
distributed by underground pipeline. It is unknown how many of the underground
fuel distribution lines were removed, if product remains in the lines, or if the
distribution lines remain underground (TechLaw 2006).

Groundwater is located at depths ranging from 15 to 35 feet below ground surface
(bgs). It is not clear if shallow groundwater at the site is influenced by tidal
variations from the Washington Narrows. Groundwater follows a slight north-
northwest gradient towards the Washington Narrows. (Geoengineers 2007).

2.2.2 Projected/Planned Site Uses

The City of Bremerton and Trip McConkey propose to develop the properties into
a multipurpose commercial marine area. This area would include a public access
marina, commercial businesses, and the potential of condominium housing. The
City of Bremerton was the recipient of an EPA Brownfields Assessment Grant
(BF-9604651-0) in 2006. This grant provides funding for assessment of
contamination on site (Geonengineers 2007). This site may enter into the
Washington State Department of Ecology Voluntary Cleanup Program (VCP)
pending results from the EPA TBA and GeoEngineers’ RI/FS.

2.2.3 Previous Investigations

In November 2006, a Phase I TBA was conducted at the site by TechLaw, Inc. for
EPA Region 10 Superfund. The purpose of the assessment was to identify
environmental issues that might require remediation before redevelopment occurs.
The Phase I ESA was conducted in general accordance with ASTM E 1527-05.
The report details site conditions and those of nearby or adjacent properties that
could have a negative environmental influence on the site. The report indicates
that in addition to use as a coal gasification plant and petroleum distributor, the
property was used by an electroplating shop. Based on the Phase I ESA, the
following suspected or known recognized environmental conditions were
identified:

m A high potential for petroleum contaminated soil from the former coal
gasification facility, petroleum distribution activities, and other unknown
activities;

m A high potential for coal pitch volatiles contaminating soil from the former
coal gasification facility and potential ash deposits from the former boiler

10ASTARTDOC07010008\S1190 2-3
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plant , which may contain polynuclear aromatic hydrocarbons (PAHs) or
semivolatile organic compounds (SVOCs), and

m A high potential for petroleum and PAH contaminated groundwater beneath
the site. The petroleum groundwater contamination was suspected to be
present either due to past site activities or to migration from groundwater
contamination at a nearby current (SC Fuels) and former (ARCO) petroleum
distribution facilities (TechLaw 2006).

In 2007, the City of Bremerton contracted Geoengineers to conduct an assessment
of the uplands of the site. This work included the construction of eight
groundwater monitoring wells (MW-1 through MW-8), collection of subsurface
soil samples and collection of groundwater samples to determine if contamination
is present at the site (Figure 2-3). Soil samples were analyzed for: petroleum
hydrocarbons, volatile organic compounds (VOCs), polychlorinated biphenyls
(PCBs), metals, and PAHs. Groundwater samples were analyzed for: were:
petroleum hydrocarbons, SVOCs, VOCs, PCBs, metals, and PAHs. Analytical
results were compared to Washington State Model Toxics Control Act (MTCA)
Method A soil screening standards for unrestricted land use established under
WAC 173-340-740 (2). If no Method A value was available, MTCA Method B
soil screening standards for unrestricted land use established under WAC 173-
340-740 (2) were used. A summary of analytical results is provided below:

* Monitoring well MW-1 was located near the metal fabrication building in the
Middle McConkey property (Figure 2-3). Two subsurface soil samples were
collected from this location at 5 feet and 35 feet bgs. Subsurface soil sample
results did not indicate the presence of any analytes at levels that exceeded the
MTCA Method A screening value. The top of the casing was measured at
45.03 feet above mean sea level (amsl) and depth to groundwater at this well
was 34.68 feet bgs. Groundwater analytical results indicated the presence of
carbon tetrachloride at levels that exceeded MTCA Method B screening
levels.

* Monitoring well MW-2 was located near the welding shop. Two subsurface
soil samples were collected from 10 and 40 feet bgs. Subsurface soil sample
results indicated the presence of naphthalenes, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene at concentrations that
exceeded the MTCA Method A screening levels. The top of the well casing
was measured at 42.54 feet amsl and depth to groundwater at this well was
35.25 feet bgs. Analytical results for groundwater samples were above MTCA
Method A screening levels for benzene.

* Monitoring well MW-3 was located near the south edge of the north
McConkey property (Figure 2-3). Two subsurface soil samples were collected
from 5 to 25 feet bgs. Analytical results for subsurface soil samples were
above MTCA Method A screening levels for: petroleum hydrocarbons,
benzene, naphthalene, arsenic, naphthalenes, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The top of the casing was

10ASTARTDOC07010008\S1190 2-4
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measured at 39.10 feet amsl and depth to groundwater at this well was 32.90
feet bgs. Analytical results for groundwater samples were above MTCA
Method A screening levels for: gasoline-range and diesel-range hydrocarbons,
arsenic, chromium, lead, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene.

* Monitoring well MW-4 was located near the center of the Sesko property
(Figure 2-3). Two subsurface soil samples were collected from 15 to 30 feet
bgs. Analytical results for subsurface soil samples were above MTCA
Method A screening levels for: gasoline-range and diesel-range hydrocarbons,
naphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene. The top of the casing was measured at 35.20 feet amsl and depth
to groundwater at this well was 29.32 feet bgs. Analytical results for
groundwater were above MTCA Method A screening levels for: gasoline—
range and diesel-range hydrocarbons, acenaphthene, benzene, naphthalene,
arsenic, chromium, lead, benzo(a)-anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene.

* Monitoring well MW-5 was located on the Sesko beach access road (Figure 2-
3). Two subsurface soil samples were collected from 10 to 20 feet bgs.
Analytical results for subsurface soil samples were above MTCA Method A
screening levels for: benzene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene. The top of the casing was measured at 18.51 feet
amsl and depth to groundwater at this well was 15.21 feet bgs. Analytical
results for groundwater samples were above MTCA Method A screening
levels for: benzene, chromium VI, benzo(a)-anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene.

* Monitoring well MW-6 was located on the North McConkey property, near
the center of the property in the center of the former gasworks gas holder
column (Figure 2-3). Three subsurface soil samples were collected from 5,
10, and 35 feet bgs. Analytical results for subsurface soil samples were above
MTCA Method A screening levels for: gasoline-range and diesel-range
hydrocarbons, naphthalene, total xylenes, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene. The top of the casing was measured at 34.95 feet
amsl and depth to groundwater at this well was 30.20 feet bgs. Analytical
results for groundwater samples were above MTCA Method A screening
levels for: gasoline-range and diesel-range hydrocarbons, benzene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)-anthracene, and indeno(1,2,3-
cd)pyrene.

* Monitoring well MW-7 was located on the northwest corner of the North
McConkey property (Figure 2-3). Two subsurface soil samples were collected
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from 5 to 25 feet bgs. Analytical results for subsurface soil samples were
above MTCA Method A screening levels for: gasoline-range and diesel-range
hydrocarbons, naphthalene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene. The top of the casing was measured at 33.24 feet
amsl and depth to groundwater at this well was 30.21 feet bgs. Analytical
results for groundwater samples were above MTCA Method A screening
levels for: benzo(a)anthracene, benzo(a)pyrene, and benzo(k)fluoranthene.

* Monitoring well MW-8 was located on the northeast corner of the North
McConkey property (Figure 2-3). Two subsurface samples were collected
from 10 to 25 feet bgs. Analytical results for subsurface soil samples were
above MTCA Method A screening levels for: benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The top of the casing was
measured at 35.56 feet amsl and depth to groundwater at this well was 32.64
feet bgs. Analytical results for groundwater samples were above MTCA
Method A screening levels for: gasoline-range and diesel-range hydrocarbons,
benzene, naphthalene, chromium VI, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene.

»  Groundwater results indicated that petroleum hydrocarbons, SVOCs, VOCs,
PAHs and TAL metals were detected at concentrations that exceed MTCA
Method A (or B) screening levels in at least one of the eight wells
(GeoEngineers 2007).

2.3 Regulatory Standards

Analytical results from this TBA for soil at the site will be compared to MTCA
Method A soil screening standards for unrestricted land use established under
WAC 173-340-740 (2). If no Method A value is available, standard U.S. EPA
Region 6 Human Health Medium-Specific Screening Levels will be used. Table
2-1 provides MTCA Method A and U.S. EPA Region 6 Human Health Medium-
Specific Screen Levels soil screening standards.

Analytical results from this TBA for groundwater at the site will be compared to
MTCA Method A groundwater screening standards. If no Method A value is
available, U.S. EPA Region 6 Human Health Medium-Specific Screening Levels
will be used. Table 2-2 provides MTCA Method A and U.S. EPA Region 6
Human Health Medium-Specific Screening Levels groundwater cleanup
standards.

2.4 Schedule (Element A6)

The schedule for implementing the Bremerton Gasworks TBA is intended to be
used as a guide. Adjustments to the implementation dates and the estimated
project duration may be necessary to account for variable unforeseen or
unavoidable conditions that the field team may encounter. Examples include
inclement weather, difficulties in accessing a sampling site, unforeseen site

10ASTARTDOC07010008\S1190 2-6
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conditions, or additional time needed to complete a task. Significant schedule
changes that arise in the field will be discussed with the TM at the earliest
possible opportunity.

The START-3 is targeting March 17, 2008, as the earliest period to conduct the
TBA field work. The field work is estimated to take 6 days, including travel time
to and from the site. This period comprises 0.5 day of mobilization, 0.5 day of
demobilization, and 5 days to complete field activities. Work will be conducted
during daylight hours only. Table 2-3 presents the proposed schedule of project
work:

2.5 Quality Objectives and Criteria for Measurement Data

(Element A7)

It is the goal of the EPA and the regulated community to collect data of sufficient

quantity and quality to support defensible decisions. At the same time, it is

necessary to minimize expenditures related to data collection by eliminating
unnecessary, duplicative, or overly precise data. The most efficient way to
accomplish both of these goals is to begin each project by defining project data
quality objectives (DQOs) and measurement performance criteria. The QA
requirements, identified as a result of the DQO projects, will be used at three
stages in the project:

m At project inception, to present the plans for project execution from a QA
viewpoint, including the type and quality of environmental data to be
collected;

m  During the project, to act as a guide for QA implementation, review, and
audits, and to serve as the specifications for assessing the quality of data
generated; and

m At project completion, to serve as a basis for determining whether the project
has attained the established goals.

The project-specific quality objective for the Bremerton Gasworks TBA site is to
acquire data that can reliably be used to make decisions regarding the presence of
on-site contamination related to former operations. To obtain data that will
support this decision, the following quality controls will be applied:

m Laboratories will provide definitive data. The data will be reviewed and
assessed for the five data assessment parameters described in subsections 2.5.1
through 2.5.5. Field QC samples will include trip blank and equipment rinsate
samples. Laboratory QC samples will include surrogates, laboratory spikes
and duplicates, and laboratory blanks. Both field and laboratory QC will be
evaluated.

m Field QC samples (trip blank and rinsate samples) will be collected and
analyzed in the same manner as all environmental samples (see subsection
3.5.1).

m Laboratory QC samples (blanks, surrogates, duplicates, and spikes) will be
analyzed to assess laboratory performance (see subsection 3.5.2).

10ASTARTDOC07010008\S1190 2-7
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This subsection presents data assessment parameters that have been identified by
the EPA: precision, accuracy, completeness, comparability, and
representativeness. The quantitative quality criteria/indicators for three of the five
project data assessment parameters (precision, accuracy, and completeness) have
been determined for this project through the use of the DQO process and are
presented in Section 3 along with the analytical reporting limits required to meet
the project goals.

At project completion, data will be compared with stated objectives for precision
(determination of analytical and/or total measurement error), accuracy, and
completeness, as well as the actual method reporting limits. A detailed data
validation effort will not be completed for this project; a limited data quality
assessment will be performed on the unvalidated data. The five data assessment
parameters are described in the following subsections.

2.5.1 Precision

Precision is a measure of mutual agreement among replicated (or between
duplicate) or collocated sample measurements of the same analyte. The closer the
numerical values to the measurements are to each other, the more precise the
measurement. Precision is determined through calculation of analytical and/or
total measurement error.

2.5.2 Accuracy

Accuracy is a measure of bias in a measurement system. The closer the value of
the measurement agrees with the true value, the more accurate the measurement.
Accuracy 1s expressed as the percent recovery of the surrogate or spike analyte
from a sample or standard. Accuracy is dependent on traceability of
instrumentation, standards, samples, and data methodology; blanks; surrogates;
reference or spiked samples; performance samples; and equipment calibration

2.5.3 Completeness

Completeness is a measure of the number of valid measurements obtained in
relation to the total number of measurements planned. The closer the numbers
are, the more complete the measurement process. Completeness is expressed as
the percentage of planned measurements that are valid. A sufficient volume of
sample material is collected to complete the required the required analyses so that
samples represent all possible contaminant situations under investigation, as well
as background and control areas. Completeness is influenced by environmental
conditions, potential for change with respect to time and location, equipment
maintenance, data records, sampling location, sample volume, QC samples, and
sample representativeness.

2.5.4 Comparability
Comparability is a qualitative parameter expressing the confidence with which

one data set can be compared to another. The comparability goal is achieved
through the use of SOPs to collect and analyze representative samples, and

10ASTARTDOC07010008\S1190 2-8
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reporting of analytical results in appropriate and consistent units and reporting
limits. The goal is also achieved by maintaining consistency in sampling
conditions, selection of sampling procedures, sample preservation methods, and
analytical methods.

2.5.5 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which
sample data accurately and precisely represent a characteristic of a population,
parameter variations at a sampling point, or an environmental condition. The
design and rationale for the sampling program ensure that environmental
conditions have been sufficiently represented. The design and rationale include
the purpose of sampling, the selection of sampling locations, the number of
samples to be collected, the ambient conditions for sample collection, the
frequencies and timing for sampling, and the sampling techniques.
Representativeness is evaluated, in part, by examining the chain-of-custody
paperwork and verifying that the sample analyses were performed within the
holding time.

2.6 Special Training/Certification (Element A8)

Special training requirements or certifications, such as the 40-hour Hazardous
Waste Operations class and annual refreshers, are required for all field activities.
Health and safety procedures for E & E personnel are addressed in the E & E
SHSP,

2.7 Documents and Records (Element A9)

This document is meant to be combined with the information presented in

E & E’s Quality Assurance Project Plan (QAPP; E & E 2005b) for Region 10
START-3. This information is covered by the SOPs found in Appendix A and the
CLP Laboratory Statements of Work. A copy of the START-3 QAPP is available
in E & E’s Seattle, Washington office. Standards contained in the SOPs, the
START-3 QAPP and Quality Management Plan (QMP) will be used to ensure the
validity of data generated by E & E for this project.

Following the completion of fieldwork and the receipt of analytical data, a report
will be prepared that summarizes project findings. Project files include work
plans, reports, analytical data packages, correspondence, chain-of-custody
documentation, logbooks, and corrective action forms. Referenced materials and
photographs will be provided to the EPA TM at the close of the project.

10ASTARTDOC07010008\S1190 2-9
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Table 2-1 MTCA Soil Screening Standards (mg/kg)

Method A

Unrestricted Region 6
Compound Land Use HHMSSL
Total Petroleum Hydrocarbons
TPH, diesel range organics 2000 N/A
TPH: gasoline range organics, benzene present 30 N/A
TPH: gasoline range organics, no detectable
benzene 100 N/A
Target Analyte List (TAL) Metals
Aluminum N/A 76000
Antimony N/A 31
Arsenic 20 22
Barium N/A 5400
Beryllium N/A 150
Cadmium 2 27
Calcium N/A N/A
Chromium N/A 210
Cobalt N/A 900
Copper N/A 3100
Iron N/A 23000
Lead 250 400
Magnesium N/A N/A
Manganese N/A 1800
Mercury 2 23
Nickel N/A 1600
Potassium N/A NA
Selenium N/A 390
Silver N/A 390
Thallium N/A 5.2
Vanadium N/A 550
Zinc N/A 23000
Cyanide N/A 1200
Semi-Volatile Organic Compounds (SVOCs)
Acenaphthene N/A 3700
Aniline N/A 850
Anthracene N/A 22000
Benzidine N/A .0005
10ASTARTDOC0701000851190 2-10
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Table 2-1 MTCA Soil Screening Standards (mg/kg)

Method A
Unrestricted Region 6
Compound Land Use HHMSSL
Benzo[a]anthracene N/A 0.15
Benzo[a]pyrene 0.1 0.15
Benzo[b]fluoranthene N/A 0.15
Benzo[k]fluoranthene N/A 0.15
Benzoic acid N/A 10000
Benzyl alcohol N/A 18000
bis(2-chloroethyl)ether N/A 21
bis(2-chloroisopropyl) ether N/A 29
bis(2-ethylhexyl) phthalate N/A 35
Butyl benzyl phthalate N/A 240
Caprolactam N/A 31000
Carbazole N/A 240
Chlorophenol;2- N/A 640
Chrysene N/A 15
Dibenzo[a,h]anthracene N/A 0.15
Dibenzofuran N/A 150
Dichlorobenzene; 1,2- N/A 2800
Dichlorobenzene; 1,4- N/A 3.2
Dichlorobenzidine;3,3'- N/A 1.1
Dichlorophenol;2. 4- N/A 180
Dimethyl phthalate N/A 10000
Dimethylphenol;2 4- N/A 1200
Dinitrophenol;2,4- N/A 120
Dinitrotoluene;2,4- N/A 120
Dinitrotoluene;2,6- N/A 61
Di-n-octyl phthalate N/A N/A
Fluoranthene N/A 2300
Fluorene N/A 2600
Hexachlorobenzene N/A 0.30
Hexachlorobutadiene N/A 6.2
Hexachlorocyclopentadiene N/A 3700
Hexachloroethane N/A 35
Indenol[1,2,3-cd]pyrene N/A 0.15
Isophorone N/A 510
Naphthalene 5 120
10ASTARTDOC0701000851190 2-11
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2-1 MTCA Soil Screening Standards (mg/kg)
Method A

Unrestricted
Land Use

Region 6
HHMSSL

Nitroaniline, 2- N/A 180
Nitrobenzene N/A 20
Nitroso-di-n-propylamine;N- N/A 0.069
Nitrosodiphenylamine;N- N/A 99
Pentachlorophenol N/A 3.0
Phenol N/A 18000
Pyrene N/A 2300
Trichlorobenzene; 1,2 4- N/A 140
Trichlorophenol;2.4,5- N/A 6100
Trichlorophenol;2.4,6- N/A e
Volatile Organic Compounds (VOCs)

acetone N/A 1400
benzene N/A 0.66
bromoform N/A 62
bromomethane N/A 3.9
carbon disulfide N/A 720
carbon tetrachloride N/A 0.24
chlorobenzene N/A 320
chloroform N/A 0.25
chloromethane N/A 1.3
dibromo-3-chloropropane; 1,2- N/A 0.45
Dibromochloromethane N/A 1
dichlorobenzene; 1,2- N/A 280
dichlorobenzene; 1,4- N/A 32
dichlorodifluoromethane N/A 94
dichloroethane;1,1- N/A 850
dichloroethane;1,2- N/A 0.35
dichloropropane;1,2- N/A 0.35
ethylbenzene 6 230
hexachlorobutadiene N/A 6.2
hexachloroethane N/A 35
methylene chloride 0.02 8.9
naphthalene 5 120
styrene N/A 1700
tetrachloroethane;1,1,1,2- N/A 1400

10ASTARTDOCN07010008\81190
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Table 2-1 MTCA Soil Screening Standards (mg/kg)

Method A

Unrestricted Region 6

Compound Land Use HHMSSL
tetrachloroethane;1,1,2,2- N/A 0.84
tetrachloroethylene 0.05 0.55
toluene 7 520
tribromobenzene;1,2,4- N/A 310
trichloroethane;1,1,1- 2 1400
trichloroethane;1,1,2- N/A N/A
trichloroethylene 0.03 0.84
trichloropropane;1,2,3- N/A 0.0014
trimethylbenzene;1,2,4- N/A 52
trimethylbenzene;1,3,5- N/A 21
vinyl chloride N/A 0.043
xylene;m- N/A 210
xylene;o- N/A 280
Key:
pg/L. = micrograms per liter
N/A = not available
TPH = total petroleum hydrocarbon
VOCs = volatile organic compounds
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Total Petroleum Hydrocarbons
TPH, diesel range organics 500 N/A
TPH: gasoline range organics, benzene present 800 N/A
TPH: gasoline range organics, no detectable
benzene 1000 N/A
Target Analyte List (TAL) Metals
Aluminum N/A 36500
Antimony N/A 15
Arsenic 5 0.045%*
Barium N/A 7300
Beryllium N/A 73
Cadmium 5 18
Calcium N/A N/A
Chromium 50 N/A
Cobalt N/A 730
Copper N/A 1400
Iron N/A 26000
Lead 15 15
Magnesium N/A N/A
Manganese N/A 1700
Mercury 2 11
Nickel N/A 730
Potassium N/A N/A
Selenium N/A 180
Silver N/A 180
Thallium N/A 2.6
Vanadium N/A 180
Zinc N/A 11000
Cyanide N/A 730
Semi-Volatile Organic Compounds (SVOCs)
1,3,5-Trimethylbenzene N/A 21
2,4-dimethylphenol N/A 730
2-methylphenol N/A 1800
4-methylphenol N/A 180
Acenaphthene N/A 370
10ASTARTDOC0701000851190 2-14
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Method A
Unrestricte

d Land Use

Region 6
HHMSSL
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Table 2-2 MTCA Groundwater Screening Standards (ng/L)

Compound Method A Region 6
Unrestricte HHMSSL
d Land Use
Acenaphthylene N/A N/A
Anthracene N/A 1800
Benz(a)anthracene N/A 0.029
Benzo(a)pyrene 0.1 0.0029
Benzo(b)fluoranthene N/A 0.029
Benzo(g,h,i)perylene N/A 24
Benzo(k)fluoranthene N/A 29
Benzoic acid N/A .000015
benzyl alcohol N/A .00011
Bis(2-ethylhexyl)phthalate (DEHP) N/A 4.8
Butyl Benzyl Phthalate N/A 7300
Chrysene N/A 29
Dibenzo(a,h)anthracene N/A .0029
Dibenzofuran N/A 12
Diethyl phthalate N/A 29000
Dimethyl phthalate N/A .000037
Di-n-butyl phthalate N/A N/A
Di-n-Octyl phthalate N/A N/A
Fluoranthene N/A 1500
Fluorene N/A 240
Hexachlorobenzene N/A .042
Hexachlorobutadiene N/A .86
Hexachloroethane N/A 48
Indeno(1,2,3-cd)pyrene N/A 0.029
Naphthalene 160 6.2
N-Nitrosodiphenylamine N/A 14
Pentachlorophenol N/A 0.56
Phenanthrene N/A N/A
Phenol N/A 11000
Pyrene N/A 180
Volatile Organic Compounds (VOCs)
acetone N/A 5475
benzene 5 0.36
bromoform N/A 8.5
bromomethane N/A 8.7

10ASTARTDOCN07010008\81190
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Table 2-2 MTCA Groundwater Screening Standards (ng/L)

Compound Method A

Region 6

Unrestricte HHMSSL

d Land Use
carbon disulfide N/A 1043
carbon tetrachloride N/A 0.17
chlorobenzene N/A 91
chloroform N/A 0.17
chloromethane N/A 188
dibromo-3-chloropropane; 1,2- N/A 0.0002
Dibromochloromethane N/A 0.13
dichlorobenzene; 1,2- N/A 49
dichlorobenzene; 1,4- N/A 0.47
dichlorodifluoromethane N/A 395
dichloroethane;1,1- N/A 1217
dichloroethane;1,2- 5 0.12
dichloropropane;1,2- N/A 0.16
ethylbenzene 700 1340
hexachlorobutadiene N/A 0.86
hexachloroethane N/A 4.8
methylene chloride 5 4.3
naphthalene 160 6.2
styrene N/A 1641
tetrachloroethane;1,1,1,2- N/A 0.43
tetrachloroethane;1,1,2.2- N/A 0.055
tetrachloroethylene 5 0.1
toluene 1000 2281
tribromobenzene; 1,2 ,4- N/A N/A
trichloroethane;1,1,1- 200 73000
trichloroethane;1,1,2- N/A 02
trichloroethylene 5 0.028
trichloropropane;1,2,3- N/A 0.034
trimethylbenzene;1,2,4- N/A 12.5
trimethylbenzene;1,3,5- N/A 12.3
vinyl chloride 0.2 0.015
xylene;m- N/A 208
xylene;o- N/A 73000
Key:
* = Cancer endpoint only.
pg/L. = micrograms per liter

10ASTARTDOCN07010008\81190
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Table 2-2 MTCA Groundwater Screening Standards (ng/L)

Compound Method A Region 6
Unrestricte HHMSSL

d Land Use

N/A = not available
TPH = total petroleum hydrocarbon
VOCs = volatile organic compounds
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Table 2-3 Schedule

Completion
Activity Start Date Date
Mobilize to the site 3/17/08 3/17/08
Sample collection activities 3/17/08 3/21/08
Laboratory receipt of samples 3/17/08 3/21/08
Demobilization from the site 3/21/08 3/21/08
Laboratory analysis 3/18/08 4/7/08
Data validation 4/8/08 4/23/08
Writing of the project report 3/21/08 5/30/08
Target project completion date NA 6/30/08

10ASTARTDOC07010008\S1190 2-18
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Measurement/Data Acquisition

3.1 Sampling Process Design (Element B1)

A judgmental sampling design will be used for the Bremerton Gasworks TBA that
will fulfill specific project objectives by collecting biased data required for
preliminary site characterization. The following subsections describe the types of
sampling, analysis, and measurements to be conducted. The data are classified as
critical because they are required to achieve the project objectives. More detailed
sample collection procedures are provided in subsection 3.2.

The purpose of this sampling is to determine the presence of contamination
remaining in the areas of concern. This will involve collecting surface soil and
groundwater samples. As discussed above in subsection 2.3, the analytical results
will primarily be compared to MTCA Method A standards; U.S. EPA Human
Health Medium-Specific Screening Levels will be used when no Method A
standards exist. These comparisons will be used to evaluate the need for
additional investigation of the potential source areas. Table 3-1 presents sample
collection information.

3.2 Sampling Methods Requirements (Element B2)

A general description of the sampling methods to be used during the Bremerton
Gasworks TBA field sampling event is provided below. Detailed SOPs are
provided in Appendix A. Location data will be collected at each sample station
using Global Positioning System (GPS) technology.

In the event that the field conditions require adjustments to the methods identified
in this SQAP, the site manager will contact the TM for approval prior to deviating
from this plan. The site manager will document any changes to the SQAP in a
Sample Plan Alteration Form (Appendix B).

Table 3-2 lists the types of samples to be collected and the analyses to be applied.
Table 3-3 identifies both environmental and QC samples to be collected and
analyzed for soil and water. Each type of QC sample is described in detail in
subsection 3.5 of this plan.

3.2.1 Subsurface Soil Sampling and Analysis

Subsurface soil sample locations are depicted on Figure 3-1. Soil samples will be
collected in accordance with the SOP in Appendix A. The following soil samples
will be collected:

10ASTARTDOC07010008\S1190 3-1
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m Seven boreholes will be placed with positions building on previous work
conducted by Geoengineers (see Section 2). Boreholes will be sampled every
5 feet to approximately 30 feet bgs (42 total) using a hollow stem auger drill
rig. Samples will be screened to document soil lithology, color, moisture
content, and field-screened with a TVA-1000 flame ionization detector/photo
ionization detector (FID/PID) for petroleum contamination. Collected
material will be placed in a dedicated stainless steel bowl, thoroughly
homogenized, and placed into a pre-labeled container. The VOC aliquot will
be removed directly from the sampler prior to homogenization. Samples will
be analyzed for total petroleum hydrocarbons (TPH) as gasoline, TPH as
diesel, VOCs including benzene, toluene, ethylbenzene, and xylenes (BTEX),
SVOCs including PAHs, and target analyte list (TAL) metals. Borehole
locations will be placed as following information:

e Sampling location MPO1 will be placed near the northwest corner of the
welding shop to determine if contamination previously observed in well
MW-3 has migrated in this direction.

e Sampling locations MP02 and MPO3 will be placed near Thompson
Avenue on the right-of-way. These locations were selected to determine if
contamination was migrating from the former ARCO facility, which is
located to the west, to the site.

e Sampling location MP04 will be placed north of well MW-6 (located at
the former gasworks gas holder column) and near the edge of bulkhead to
determine if contamination found at MW-6 has migrated in this direction.

e Sampling locations SPO1 and SP02 will be placed to determine if
contamination is present on the periphery of the Sesko property.

e Sampling location SPO3 will be placed to determine whether former USTs
have resulted in contamination in this area.

3.2.2 Sediment Sampling

Sediment sample locations are depicted on Figure 3-1. Sediment samples will be

collected in accordance with the SOP in Appendix A. The following sediment

samples will be collected:

m Five sediment samples will be collected on the shoreline of the Washington
Narrows adjacent to the site. Samples will be collected from 0 to 30
centimeters bgs from areas below the average low water mark. Collected
material will be placed in a dedicated stainless steel bowl, thoroughly
homogenized, and placed into a pre-labeled container. The VOC aliquot will
be removed directly from the sampler prior to homogenization. Samples will
be analyzed for TPH as gasoline, TPH as diesel, VOCs including BTEX,
SVOCs including PAHs, and TAL metals. Sampling locations were selected
to address concerns that contamination could be migrating off site and into
Washington Narrows.
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3.2.3 Groundwater Sampling

Groundwater sample locations are depicted on Figure 3-1. Groundwater samples
will be collected in accordance with the SOP in Appendix A. The following
groundwater samples will be collected:

[ One groundwater sample will be collected from each of the seven
boreholes. These samples will be used to provide a more complete assessment of
groundwater conditions at the site and to determine whether petroleum-
contaminated groundwater from nearby facilities is affecting groundwater beneath
the site. Groundwater samples will be collected using a hollow stem auger drill
rig from the top of the groundwater table. A dedicated bailer will be used with a
Grundfos pumping system to extract groundwater samples from boreholes drilled
with the hollow stem auger drill rig. Dedicated Teflon tubing with a non-
dedicated check valve will be used to collect the groundwater samples. The check
valve will be decontaminated using the process outlined in subsection 3.2.3
below. Samples will be pumped directly into pre-labeled sample containers, and
preserved as required. Samples will be analyzed for TPH as gasoline, TPH as
diesel, VOCs including BTEX, SVOCs including PAHs, and TAL metals. Two
boreholes (i.e., MP04 and SP02) will be completed as monitoring wells. There
locations will help in assessing groundwater conditions along the waterfront
boundary in the future.

3.2.3 Decontamination Procedures

To the greatest extent possible, disposable and/or dedicated personal protective
and sampling equipment will be used to avoid cross-contamination. When
required, decontamination will be conducted in a central location, upwind and
away from suspected contaminant sources. All sampling equipment used to
collect routine samples undergoing trace organic or inorganic constituent analyses
will undergo the following procedures (as listed in Appendix A):

1. Clean with tap water and non-phosphate detergent using a brush if necessary
to remove particulate matter and surface films.

Rinse thoroughly with tap water.

10% nitric acid.

Rinse thoroughly with organic/analyte free water.

Use a solvent rinse.

Air dry the equipment completely.

Triple rinse with distilled/deionized water.

DY A R 0 RO

3.2.4 Investigation-Derived Waste

START field team members will make every effort to minimize the generation of
investigation-derived waste throughout the field effort. Attempts will be made to
evaporate wastewater from decontamination operations on site. Any wastewater
that cannot be evaporated will be contained in 55-gallon drums, labeled, and
disposed at an approved facility based on analytical results from matrix samples.
Disposable personal protective clothing and sampling equipment generated during
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field activities will be rendered unusable by tearing (when appropriate), bagged in
opaque plastic garbage bags, and disposed at the local municipal landfill.

3.2.5 Standard Operating Procedures

The START field team will utilize the following SOPs (Appendix A) while
performing field activities:

Field Activities Logbooks;

Soil Sampling;

Sediment Sampling;

Groundwater Sampling;

Geologic Logging; and

Decontamination Procedures

3.3 Sample Handling and Custody Requirements
(Element B3)

This subsection describes sample identification and chain-of-custody procedures
that will be used for the Bremerton Gasworks TBA field activities. The purpose
of these procedures is to ensure that the quality of samples is maintained during
collection, transportation, storage, and analysis. All chain-of-custody
requirements comply with E & E’s SOPs for sample handling. All sample control
and chain-of-custody procedures will follow the EPA’s (1991) User’s Guide to
the Contract Laboratory Program.

Examples of sample documents used for custody purposes are provided in
Appendix C and include the following:

Sample identification numbers;

Sample tags or labels;

Custody seals;

Chain-of-custody and traffic report records;

Field logbooks;

Sample collection forms;

Analytical request forms; and

Analytical records.

During the field effort, the site manager or delegate is responsible for maintaining
an inventory of these sample documents. This inventory will be recorded in a
cross-referenced matrix of the following:

Sample location;

Sample identification number;

Analyses requested and request form number(s);

Chain-of-custody record numbers;

Bottle lot numbers; and

Air bill numbers.

Brief descriptions of the major sample identification and documentation records
and forms are provided below.
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3.3.1 Sample Identification

All samples will be identified using the sample numbers assigned by the EPA
RSCC. Each sample label will be affixed to the jar and covered with clear tape.
A sample tracking record will be kept as each sample is collected. The following
will be recorded: location, matrix, sample number, observations, and depth. In
addition to the EPA-assigned sample number, samples will be tracked with a
sample code system designed to allow easy reference to the sample’s origin and
type. The sample code key will not be provided to the laboratory. Table 3-4
summarizes sample tracking code and location.

3.3.1.1 Sample Tags and Labels

Sample tags attached to or fixed around the sample container will be used to
identify all samples collected in the field. The sample tags will be placed on
bottles so as not to obscure any QA/QC lot numbers on the bottles, and sample
information will be printed legibly. Field identification will be sufficient to
enable cross-reference with the project logbook. For chain-of-custody purposes,
all QA/QC samples will be subject to the same custodial procedures and
documentation as site samples.

To minimize handling of samples containers, labels will be completed before
sample collection to the extent possible. In the field, the label will be filled out
completely using waterproof ink, then attached firmly to the sample containers
and protected with clear tape. The sample label will provide the following
information:

m Sample number;

m Sample location number;

m Date and time of collection;

m  Analysis required; and

m pH and preservative (when applicable).

3.3.1.2 Custody Seals

Custody seals are preprinted gel-type seals, designed to break into small pieces if
the seals are disturbed. Sample shipping containers (e.g., coolers, drums, and
cardboard boxes, as appropriate) will be sealed in as many places as necessary to
ensure security. Seals will be signed and dated before use. Clear tape will be
placed over the seals to ensure that the seals are not broken accidentally during
shipment. Upon receipt at the laboratory, the custodian will check (and certify by
completing the package receipt log) that seals on shipping containers are intact.

3.3.1.3 Chain-of-Custody and Traffic Reports

For samples to be analyzed at the EPA MEL or at a CLP laboratory, the chain-of-
custody record, analyses required forms, and/or analytical traffic report forms will
be completed as described in the EPA’s (1991) User’s Guide to the Contract
Laboratory Program. The chain-of-custody record, analyses required forms, and
analytical traffic reports will be completed fully at least in duplicate by the field
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technician designated by the site manager as responsible for sample shipment to

the appropriate laboratory. Information specified on the chain-of-custody record

will contain the same level of detail found in the site logbook, except that the on-

site measurement data will not be recorded. The custody record will include the

following information:

m Name and company or organization of the person collecting the samples;

Date samples were collected,

Type of sampling conducted (composite or grab),

Sample number (using those assigned by the EPA RSCC);

Location of sampling station (using the sample code system described in

Table 3-4);

Number and type of containers shipped,

Analyses requested; and

m Signature of the person relinquishing samples to the transporter, with the date
and time of transfer noted and signature of the designated sample custodian at
the receiving facility.

If samples require rapid laboratory turnaround, the person completing the chain-
of-custody record will note these or similar constraints in the remarks section of
the custody record.

The relinquishing individual will record all shipping data (e.g., air bill number,
organization, date, and time) on the original custody record, which will be
transported with the samples to the laboratory and retained in the laboratory’s file.
Original and duplicate custody records, together with the air bill or delivery note,
constitute a complete custody record. It is the site manager’s responsibility to

ensure that all records are consistent and that they become part of the permanent
job file.

3.3.2 Field Logbooks and Data Forms

Field logbooks (or daily logs) and data forms are necessary to document daily
activities and observations. Documentation will be sufficient to enable
participants to reconstruct events that occurred during the project accurately and
objectively at a later time. All daily logs will be kept in a bound notebook
containing numbered pages. All entries will be made in waterproof ink, dated,
and signed. No pages will be removed for any reason.

Minimum logbook content requirements are described in the E & E SOP entitled
Field Activities Logbook, found in Appendix A. If corrections are necessary,
these corrections will be made by drawing a single line through the original entry
(so that the original entry is legible) and writing the corrected entry alongside the
original entry. The correction will be initialed and dated. Corrected errors may
require a footnote explaining the correction.
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3.3.3 Photographs

Photographs will be taken as directed by the team leader. Documentation of a
photograph is crucial to its validity as a representation of an existing situation.
The following information will be noted in the project task log concerning
photographs:

Date, time, and location where photograph was taken;

Photographer (initials);

Weather conditions;

Description of photograph taken;

Reasons why photograph was taken;

Sequential number of the photograph;

Camera lens system used; and

Direction photograph was taken.

3.3.4 Custody Procedures

The primary objective of chain-of-custody procedures is to provide an accurate
written or computerized record that can be used to trace the possession and
handling of a sample from collection to completion of all required analyses. A
sample is in custody when it is:

m In someone’s physical possession;

m In someone’s view;

m Locked up; or

m Kept in a secured area that is restricted to authorized personnel.

3.3.4.1 Field Custody Procedures

The following guidance will be used to ensure proper control of samples while in

the field:

m  As few people as possible will handle the samples.

m Coolers or boxes containing cleaned bottles will be sealed with a custody tape
seal during transport to the field or while in storage before use. Sample
bottles from unsealed coolers or boxes that appear to have been tampered with
will not be used.

m The sample collector will be responsible for the care and custody of collected
samples until they are transferred to another person or dispatched properly
under chain-of-custody rules.

m The sample collector will record sample data in the field logbook.

m The site team leader will determine whether proper custody procedures were
followed during the fieldwork and will decide if additional samples are
required.

When transferring custody (i.e., releasing samples to a shipping agent), the

following will apply:

m The coolers in which the samples are packed will be sealed and accompanied
by two copies of the chain-of-custody records. When transferring samples, the
individuals relinquishing and receiving them must sign, date, and note the
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time on the chain-of-custody record. This record will document sample
custody transfer.

m Samples will be dispatched to the laboratory for analysis with separate chain-
of-custody records accompanying each shipment. Shipping containers will be
sealed with custody seals for shipment to the laboratory. The chain-of-custody
records will be signed by the relinquishing individual, and the method of
shipment, name of courier, and other pertinent information will be entered on
the chain-of-custody record before placement in the shipping container.

m All shipments will be accompanied by chain-of-custody records identifying
their contents. The original record will accompany the shipment. The other
copies will be distributed appropriately to the site team leader and site
manager.

m If sent by common carrier, a bill of lading will be used. Freight bills and bills
of lading will be retained as part of the permanent documentation.

3.3.4.2 Laboratory Custody Procedures

A designated sample custodian at the laboratory will accept custody of the shipped
samples from the carrier and enter preliminary information about the package into
a package or sample receipt log, including the initials of the person delivering the
package and the status of the custody seals on the coolers (i.e., broken versus
unbroken). The custodian responsible for sample log-in will follow the
laboratory’s SOP for opening the package, checking the contents, and verifying
that the information on the chain-of-custody agrees with samples received. The
commercial laboratory will follow its internal chain-of-custody procedures as
stated in the laboratory QA Manual.

3.4 Analytical Methods Requirements (Element B4)

3.4.1 Analytical Strategy

Analysis of samples collected during the TBA will be performed by several
possible means. The EPA Region 10 laboratory (or alternative laboratory
designated by the EPA) will perform all requested analyses with the exception of
hazcatting, which will be performed on site by a START team member.

Table 3-2 lists the analyses to be applied to samples sent to the laboratory. These
analyses were selected based on the probable hazardous substances used or
potentially released to the environment, given the known or suspected site usage.

3.4.2 Analytical Methods

Table 3-3 summarizes the laboratory instrumentation and methods to be used for
this TBA. Samples designated for off-site analytical laboratory analyses will be
submitted to the EPA Region 10 laboratory, which is located in Manchester,
Washington, or an alternative laboratory designated by the EPA. EPA and/or CLP
laboratory analyses will take place within the standard three-week turnaround time
period, with validation by the EPA QA office. Hard copy results from the EPA
and/or CLP laboratories will be delivered to the EPA upon completion of each
sample delivery group. Electronic results from the EPA and/or CLP laboratories
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will be delivered to the EPA upon project completion. Field analysis results will
be provided the same day to the START PM.

All instruments and equipment used during field and fixed laboratory sample
analyses will be operated, calibrated, and maintained according to the
manufacturer’s guidelines and recommendations, as well as criteria set forth in the
applicable analytical methodology references.

In the cases where laboratory results exceed QC acceptance criteria, re-extraction
and/or reanalysis will occur as indicated in the applicable analytical method. The
respective laboratory analysts will be responsible to ensure that appropriate
sample analysis procedures are followed and take appropriate actions to ensure
deficiency correction.

3.5 Quality Control Requirements (Element B5)

QC samples have been designated to determine the representativeness of the
environmental samples, the precision of sample collection and handling
procedures, the thoroughness of the field decontamination procedures, and the
accuracy of the laboratory analysis. Table 3-3 identifies laboratory QC samples
[1.e., matrix spike/matrix spike duplicate (MS/MSD) samples] that will be
collected. Subsection 5.2 provides procedures used to reconcile analytical data
with project data assessment parameters.

3.5.1 Field Quality Control
The types of field QC samples that will be collected are temperature blanks,
rinsate blanks, and trip blanks.

3.5.1.1 Temperature Blanks

Temperature blanks are used by the laboratory to assess the temperature of the
samples upon arrival at the laboratory. These blanks will be prepared in the field
using a sample container and tap water. One blank will be placed in each cooler.

3.5.1.2 Rinsate Blanks

Rinsate blanks (equipment decontamination rinsates) are used to assess the
adequacy of equipment decontamination practices employed for preventing cross-
contamination between sampling locations and samples. Rinsate samples will be
collected at a rate of at least one equipment blank for each group of 20 samples of
a similar matrix type and concentration. The equipment decontamination rinsates
are handled and analyzed in the same manner as all environmental samples.

3.5.1.3 Trip Blanks

Trip blank are used to assess the contamination attributable to shipping and field
handling procedures (i.e., diffusion of volatile organics through the septum during
shipment and storage). These blanks will be prepared in the field prior to the
collection of VOC aliquots using a sample container and deionized water. One
trip blank will be placed in each cooler used for VOC analysis.
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3.5.2 Laboratory Quality Control

The analytical laboratory uses a series of QC samples specified in each standard
analytical method and laboratory SOP to assess laboratory performance. Analyses
of laboratory QC samples are performed for samples of similar matrix type and
concentration and for each sample batch. The types of laboratory QC samples are
MS/MSDs, laboratory duplicates, laboratory control standards, method blanks,
and surrogates.

3.5.2.1 Matrix Spike/Matrix Spike Duplicates

MS/MSDs are used to assess sample matrix interference and analytical errors, as
well as to measure the accuracy and precision of analysis. For MS or MSD
samples, known concentrations of analytes are added to the environmental
samples; the samples are then processed through the entire analytical procedure
and the recovery of the analytes is calculated. Results are expressed as percent

recovery of the known or spiked amount for MSs and the relative percent
difference (RPD) for MS/MSDs.

Because MS/MSD samples measure the matrix interference of a specific matrix,
samples designated for analysis as MS/MSD are project specific. The laboratory
may not substitute a sample from another project to act as the QC sample for the
analytical batch containing samples from this project. The MS/MSD samples will
be analyzed for the same parameters as the associated field samples in the same
QC analytical batch.

3.5.2.2 Laboratory Control Samples

Laboratory control samples (LCSs) are used to monitor the laboratory’s day-to-
day performance of routine analytical methods, independent of matrix effects.
The LCSs are prepared by spiking reagent water with standard solutions prepared
independently of those used in establishing instrument calibration. The LCSs are
extracted and analyzed with each batch of samples. Results are compared on a
per-batch basis and used to evaluate laboratory performance for accuracy. LCSs
may also be used to identify any background contamination of the analytical
system that may lead to the reporting of elevated concentrations or false-positive
measurements.

3.5.2.3 Laboratory Duplicates

Laboratory duplicates are used to determine the precision of the analytical system.
Laboratory duplicates are two portions of a single homogenous sample analyzed
for the same parameter. Laboratory duplicates are typically prepared and analyzed
when the analytical method does not require MS/MSD pairs. For example,
samples undergoing metals or other inorganic analyses require an MS and a
laboratory duplicated sample but not an MSD sample.
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3.5.2.4 Method Blanks

Method blanks are used to check for laboratory contamination and instrument
bias. Laboratory method blanks are analyzed at a minimum frequency of 5
percent, or one per analytical batch for all chemical parameter groups. Blank
samples are analyzed for the same parameters as the associated field samples.
Concentrations of analytes detected in the method blanks are not subtracted from
the concentrations detected in the samples.

QC criteria require that minimum contamination be detected in the blank(s). If an

analyte is detected, the following action is taken:

m If an analyte is found only in the method blank but not in the batch samples,
no further corrective action is necessary. Steps will be taken to
find/reduce/eliminate the source of this contamination in the method blank.

m If an analyte is found in the method blank at a concentration that exceeds the
criterion and in some/all of the other batch samples, the method blank and any
samples containing the same contaminant will be reanalyzed (within the
holding times).

m If contamination remains at concentrations that exceed the criteria, the
contaminated samples, a new method blank, and batch-specific QC samples
will be reprepared and reanalyzed (within holding times).

3.5.2.5 Surrogate Spikes

Surrogate spikes are used to evaluate the accuracy of an analytical instrument.
Surrogate compounds not expected to be found in environmental samples;
however, they are chemically similar to several compounds analyzed by the
methods and behave similarly in extracting solvents. Samples are spikes with
compounds consistent with the requirements described in the analytical methods
and in the laboratory SOP. Because samples characteristics affect the percent of
recovery of the surrogate compounds, the percent recovery is a measure of the
accuracy of the overall analytical method on each individual sample.

3.5.3 Standard Solutions

A critical element in the generation of quality data is the purity/quality and
traceability of the standard solutions and reagents used in the analytical operation.
To ensure the highest purity possible, all primary reference standards and standard
solutions for use in the field and laboratory are obtained from the National Bureau
of Standards, the EPA repository, or another reliable commercial source. The
laboratory maintains a written record of the supplier, lot number,
purity/concentration, receipt/preparation date, preparer’s name, method of
preparation, expiration date, and all other pertinent information for all standards,
standard solutions, and individual standard preparation logs.

Standard solutions are validated prior to use. Validation procedures range from a
check for chromatographic purity to verification of the concentration of the

standard solution using another standard solution prepared at a difference time of
obtained from a different source. Stock and working standard solutions are
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checked regularly for signs of deterioration, such as discoloration, formation of
precipitates, or change of concentration. Care is exercised in the proper storage
and handling of standard solutions and all containers are labeled as to compound,
concentration, solvent, expiration date, and preparation data (initials of
preparer/date of preparation).

3.5.4 Laboratory Performance

The selected laboratory must ensure that all possible procedures for achieving
minimum reporting limits are applied. These procedures include sample cleanup,
increased aliquot size, and concentration of extracts. In addition, the laboratory
must report (as estimated) all detected compounds whose concentrations are
below the method reporting limit but above the method detection limit. If
dilutions are necessary to bring individual target analytes within the calibration
range, these analytes must be reported from the dilution; whereas, the remaining
analytes must be reported from the nondiluted analytical run.

Laboratory requirements for compound identification are either described within
the analytical methods used or this information is referenced to a general method
that outlines procedures applicable to several methods. Laboratory SOPs must
present procedures required to establish retention time windows (window width
and location) for each target analyte for each chromatographic column employed
in the analysis.

Laboratory requirements for compound confirmation are also presented within the
analytical methods employed. For gas chromatography/mass spectrometry
(GC/MS) methods, compound confirmation is obtained from the mass spectrum
following specified procedures included within the methods, and no additional
measures are needed. GC/MS or another analytical technique (if applicable), a
dissimilar column (if available), or a second detector may be used for compound
confirmation for GC and high-performance liquid chromatography (HPLC)
methods. When using a secondary column, the analysis must meet the QC criteria
for calibration, retention time, etc. If quantitative results are to be reported from
the secondary column (i.e., when interferences are noted on the primary column),
additional documentation must be furnished. This information must show that the
same procedures for calibration and batch QC that are applied to the primary
column are applied and successful on the secondary column.

Once confirmed, the agreement between the primary and secondary columns (or
detectors) is compared to evaluate method performance and to decide the value to
report (if applicable). The difference between the results is calculated as the RPD
for comparability purposes only. These RPD values are generally not used to
determine the presence/absence of the target analyte. Presence/absence is
determined by the signal being present on both columns. When disparity in the
results occurs, a review of the chromatograms is necessary to evaluate potential
sources of error (overlapping peaks, matrix interference). When no evidence of
interference is found, the larger of the values is reported to ensure that any
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decisions made on the basis of the data are conservative with regard to the
environment.

3.5.5 Laboratory Corrective Action

The selected methods and QC requirements provided in this section are sufficient
to meet the project DQOs. While a best effort will be made to achieve the project
DQOs, there may be cases in which it is not possible to meet the specified goals.
Any significant limitation in data quality caused by analyses that fail to meet the
data quality indicators specified in this SQAP must be identified and brought to
the attention of the E & E PM within 72 hours after discovering the limitation.

The laboratory must correct occurrences of noncompliance, such as poor analysis
replication, poor spike recovery, instrument calibration problems, and blank
contamination. Corrective action is taken at any time during the analytical
process that 1s deemed necessary based on analytical judgment or when QC data
indicate a need for action. Corrective actions include, but are not limited to, the
following:

Reanalysis;

Recalculation;

Instrument recalibration;

Preparation of new standards/blanks;

Re-extraction/digestion;

Dilution;

Application of another analysis method; and/or

Additional training of analysts.

Incidents of noncompliance are documented so that corrective action may be
taken to set the system back “in control.” The following information constitutes a
corrective action report, which must be approved and signed by the laboratory
director and the laboratory QA manager:

Where the noncompliance occurred,;

When the incident occurred and was corrected;

Who discovered the noncompliance;

Who verified the incident;

Who corrected the problem; and

Who verified the correction.

3.6 Instrument/Equipment Maintenance and Calibration
3.6.1 Instrument/Equipment Testing, Inspection, and Maintenance
(Element B6)
Guidelines for preventative maintenance of instrument and equipment have been
established by the manufacturers. Preventative maintenance will be implemented
according to a schedule based on the type of stability of the instruments and
equipment, required accuracy, intended use, and environmental factors.
Preventative maintenance minimizes downtime and ensures the accuracy,
precision, sensitivity, and traceability of data collected while using the
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instruments and equipment. Maintenance will be conducted by trained
technicians, by using service manuals or through service agreements with
qualified maintenance contractors. Instruments and equipment that are
determined to be out of calibration or malfunctioning will be removed from
operation until they have been recalibrated or repaired. In addition, backup for
instruments/equipment and critical spare parts will be maintained to quickly
correct malfunctions.

3.6.2 Instrument/Equipment Calibration and Frequency (Element B7)
The field equipment used during this project includes GPS equipment and a
FID/PID. Testing, inspection, and maintenance of these instruments will be
performed in accordance with the manufacturer’s recommendations and/or the
SOPs. Spare parts for the field equipment will be available from the
manufacturer generally within 24 hours.

All field instruments and equipment used for analysis will be serviced and
maintained only by qualified personnel. All instruments will be maintained by
senior staff and/or electronics technicians. All repairs, adjustments, and
calibrations will be documented in an appropriate logbook or data sheet that will
be kept on file. The instrument maintenance logbooks will clearly document the
date, the description of the problems, the corrective action taken, the result, and
who performed the work.

3.6.3 Laboratory Instrument Maintenance and Calibration

The procedures for maintenance and calibration used by the analytical laboratories
are included in their laboratory QA plans and analytical methods. All calibration
standards must be traceable to the National Institute of Standards and Technology
or other primary standards. Methods and intervals of calibration will be based on
the type of equipment, stability characteristics, required accuracy, intended use,
and environmental conditions.

Analytical balances are calibrated annually according to the manufacturer’s
instructions and have a calibration check before each use by laboratory personnel.
Balance calibration is documented in appropriate hard-bound logbooks with
prenumbered pages.

All refrigerators are monitored for proper temperature by measuring and recording
internal temperatures on a daily basis. At a minimum, thermometers used for
these measurements are calibrated annually, according to the manufacturer’s
instructions.

The project laboratory maintains an appropriate water supply system that is

capable of furnishing ASTM Type II polished water to the various analytical
areas.
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3.6.4 Calibration and Maintenance Records

Calibration and maintenance schedules and records will be maintained for
laboratory instruments and E & E-owned field equipment. Both equipment and
equipment records will be located in a controlled-access facility when not in use.
This is done to minimize equipment damage, theft, and tampering that may
jeopardize either field or laboratory measurements and, ultimately, data quality.

3.7 Inspection/Acceptance of Supplies and Consumables

(Element B8)
This information is covered by the SOPs, the START QAPP, and the START
QMP (E & E 2005a). Standards contained in these documents will be used to
ensure the validity of data generated by E & E for this project. Sample jars are
pre- cleaned by the manufacturer; certification documenting this is enclosed with
each box of jars. The START will include this documentation as part of the site
file. Non-dedicated equipment is demonstrated to be uncontaminated by the use
of rinsate blanks.

3.8 Data Acquisition Requirements/Nondirect

Measurements (Element B9)
During this environmental data acquisition activity, data may be obtained from
nondirect measurement sources, such as computer printouts and literature sources.
The source of these data will be recorded, and the quality of the data will be
assessed to determine if the data are consistent with project objectives and
appropriate for supporting a specific decision. Usability or limitations of data,
such as representativeness, bias, and precision, will be discussed, and any
uncertainty will be assessed prior to the inclusion of data in the decision-making
process.

3.9 Data Management (Element B10)

This document is meant to be combined with information presented in E & E’s
QAPP and QMP for Region 10 START. Copies of the START QAPP and QMP
are available in E & E’s Seattle office. Standards contained in these documents
will be used to ensure the validity of data generated by E & E for this project.
Data validation will be performed as listed in Section 4.1.2. Data tracking,
storage, and retrieval are tracked through the TDD blue sheet, which records
where the paper and electronic data are located. All paper data is stored in locked
file cabinets; access to these files is restricted to key START personnel.
Electronic data are archived by TDD number.
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3. Measurement/Data Acquisition

Table 3-1 Sample Collection Summary

Measurements

Project ; Sampling Sample e Nonstandard
; Parameters/ Design . : Classification
Sampling s . Design Selection e Method
a Limits Rationale : (Critical/ B
Schedule Assumptions Procedures e Validation
Noncritical)
Subsurface soil TPH gasoline, TPH diesel, Determine if Contaminants were Samples will be collected | Critical NA
and sediment VOCs, SVOCs, and TAL contaminants are historically released to | from potentially
Metals present the soil and may have contaminated areas. ”
migrated via
groundwater to adjacent
sediments
Groundwater TPH gasoline, TPH diesel, Determine if Contaminants are Samples will be collected | Critical NA
VOCs, SVOCs, and TAL contaminants are migrating in from potentially
Metals present groundwater onto the contaminated areas. °
site or from the site

Notes:
* All samples will be collected during the field event.
® As indicated from previous site visits and from on-site observations.

Key:

Critical = Required to achieve project objectives or limits on decision errors
Hazmat = Hazardous material

NA = Not Applicable

Noncritical = Not required to achieve project objectives

SVOCs = Semivolatile Organic Compounds
TAL = Target Analyte List

TPH = Total Petroleum Hydrocarbons
VOCs = Volatile Organic Compounds

10\STARTDOC\07010008'S1190 3-16

BREMERTON-001759



;

. ecology and environment, inc.

Table 3-2 Sample Analysis Summary

Quantity®

Matrix

Analytical
Parameters/
Method

Sample
Preservation

3. Measurement/Data Acquisition

Technical
Holding Time”

Sample
Container(s)

Soil and 47 samples TPH as Gasoline/NWTPH-Gx Cool to 4°C £2°C 14 days from collection Three 5-gram EnCore™

sediment samplers plus one 40-mL VOA

vial (for % moisture)
TPH as Diesel/NWTPH-Dx Cool to 4°C £ 2°C 14 days to extraction/ One 8-0z. wide-mouth glass jar

40 days to analysis with Teflon lined lid.
TAL metals/EPA 6000/7000 Series Cool to 4°C £ 2°C 180 days from collection One 8-0z. wide-mouth glass jar

or CLP SOW ILMO05.4 with Teflon lined lid.
VOCs/EPA 8260 B or EPA CLP Cool to 4°C +2°C 14 days to extraction/ One 8-0z. wide-mouth glass jar

SOW SOMO1.2 40 days to analysis with Teflon lined lid.
SVOCs/EPA 8270C or EPA CLP Cool to 4°C £ 2°C 14 days to extraction/ One 8-0z. wide-mouth glass jar

SOW SOMO1.2 40 days to analysis with Teflon lined lid.
Water 7 samples TPH as Gasoline/NWTPH-Gx Cool to 4°C +2°C 14 days from collection Three 40-milliliter glass VOA

Hydrochloric acid to pH < 2 vials
TPH as Diesel/NWTPH-Dx Cool to 4°C £2°C 14 days to extraction/ Two 32-ounce amber glass jars
Hydrochloric acid to pH <2 40 days to analysis
TAL metals/EPA 6000/7000 Serics Cool to 4°C £ 2°C 7 days from collection/ Two 32-ounce amber glass jars
or CLP SOW ILMO05.4 40 days to analysis
VOCs/EPA 8260 B or EPA CLP Cool to 4°C £ 2°C 14 days from collection Three 40-milliliter glass VOA
SOW SOMO1.2 Hydrochloric acid to pH <2 vials
Notes:

* The number of samples presented is an estimate; the actual number of samples to be collected will be determined in the field.
® Technical holding times have been established only for water matrices. Water technical holding times were applied to sediment, soil, and product samples when applicable; in some cases,

recommended sediment/soil holding times are listed.
¢. For VOCs utilize the low soil by SIM.

Key:

°C = Degrees Celsius; EPA = United States Environmental Protection Agency; 0z = ounce; SVOCs = Semivolatile Organic Compounds;, TAL = Target Analyte List;

TPH = Total Petroleum Hydrocarbons; VOA = volatile organic analytes; VOCs = Volatile Organic Compounds
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Table 3-3

Method

QA/QC Analytical Summary and Fixed Laboratory Analytical Methods

QA/QC Sample Summary

3. Measurement/Data Acquisition

Parameters/ Description/ Toritieln i Analyses/ Frecision
Laboratory  Matrix N - F: Samples®/ : : Rinsate S e and
etho et_ec_ ion Containers Organlcb Inorgarglc & Trip ontainers Accuracy®
Limits MS/MSD MS/D Blanks*®

EPA Region Soil and TPH as Gasoline/NWTPH- GCS/FID / 5 47/188 3/24 NA NA 50/212 +35%
10 or sediment Gx mg/kg 60% - 140%

Eotl)nmerClal TPH as Diese/NWTPH-Dx | GCS/FID /25 47/47 3/0 NA NA 50/47 +35%
aboratory mg/kg 60% - 140%

TAL metals/EPA 6000/7000 ICP & AA 47/47 NA 3/0 NA 50/47 +35%
Series or CLP SOW 1 mg/kg 75% - 125%

ILMO5.4

VOCS/EPA 8260 B or EPA GC/MS/ 47/188 3/24 NA NA 50/212 £35%
CLP SOW SOMO01.2 0.1 mg/kg 60% - 140%

SVOCS/EPA 8270C or EPA GEMS/ 47147 3/0 NA NA 50/47 +35%
CLP SOW SOMO1.2 0.1 mg/kg 60% - 140%

Water TPH as Gasoline/NWTPH- GCS/FID / 721 1/6 NA 2/6 10/33 +20%
Gx 0.25 mg/L 60% - 140%

TPH as Diesel/NWTPH-Dx GCS/FID / 7/14 1/4 NA 172 9/20 +20%
0.25 mg/L 60% - 140%

TAL metals/EPA 6000/7000 | ICP-MS & AA/ 1 NA /1 V1 9/9 +20%
Series or CLP SOW 0.2 pg/l. 75%-125%

ILMO5.4

SVOCS/EPA 8270C or EPA | GC/MS/ 5 pg/L 7/14 1/4 NA 12 9/20 +20%
CLP SOW SOMO01.2 60% - 140%

VOCS/EPA 8260 B or EPA GC/MS/ 721 1/6 NA 2/6 10/33 +20%
CLP SOW SOMO01.2 0.01 pg/L 60% - 140%
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3. Measurement/Data Acquisition

Notes:

a
b

Total numboer of ficld samples is cstimated.

No extra volume is required for soil/sediment or product samples; for water samples, triple volume is required for organic analyses, and double volume is required for inorganic analyses. Sample numbers are based
on MS/MSD per 20 samples per matrix.

Rinsate blanks are not applicable for dedicated sampling equipment. The total number of trip blanks could vary depending on the total number of sample shipments. This number is based on the estimated number
of shipping containers. Note that trip blanks consist of water aliquots for both soil and water field samples.

Total analyses and containers include both field and QA/QC aliquots to be submitted for fixed laboratory analysis. Note that trip blanks and rinsate blanks consist of water aliquots for both

soil and water field samples.

Advisory limits are shown. Laboratory- and method-specific QC limits will be used.

For VOC:s utilize the low soil by SIM.

Key:

CVAAS = Cold Vapor Atomic Absorption Spectroscopy; ECD = Electron capture detection; EPA = United States Environmental Protection Agency; FID = Flame ionization detector; GC = Gas chromatogra-
phy; GCS = gas chromatographic separation; HRGC = High Resolution Gas Spectrometry; HRMS = High Resolution Mass Spectrometry; ICP = Inductively coupled argon plasma; mg/kg = milligrams per
kilogram; mg/L. = milligrams per liter; MS = Mass spectrometric detection; MS/D = Matrix spike/duplicate; MS/MSD = Matrix spike/matrix spike duplicate; NA = not applicable; ng/kg = nanograms per
kilogram; QA = quality assurance; QC = quality control; SVOCs = semi-volatile organic compounds ; TAL = Target Analyte List; TPH = total petroleum hydrocarbons; pg/L. = micrograms per liter; VOCs =
volatile organic compounds.
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Table 3-4 Sample Coding

3. Measurement/Data Acquisition

Digits Description Code Example
1,2 Source Area MP McConkey Properties
SP Sesko Properties
WN Washington Narrows
3,4 Consecutive Number 01 First Sample of Source Type
5,6 Matrix Code GW Groundwater
RS Rinsate
SB Subsurface Soil
SD Sediment
TB Trip Blank
7,8 Consecutive Number 01 Subsurface soil depth interval
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Assessment/Oversight

4.1 Assessment and Response Actions
(Elements C1 and C2)

The EPA QA manager or designee may conduct an audit of the field activities for
this project. The auditor will have the authority to issue a stop work order upon
finding a significant condition that would adversely affect the quality and usability
of the data. The EPA TM will have the responsibility for initiating and
implementing response actions associated with findings identified during the site
audit. The actions taken may also involve the EPA Project Officer, Contracting
Officer, and/or QA Officer. Once the response actions have been implemented,
the EPA QA manager or designee may perform a follow-up audit to verify and
document that the response actions were implemented effectively. In-house audits
performed by the START may be conducted in accordance with the E & E
START QMP. No audits are planned for the Bremerton Gasworks TBA.

4.1.1 Independent Technical Reviews

Independent technical reviews will be performed on all deliverable documents,
including this SQAP and the draft and final Bremerton Gasworks TBA reports.
These reviews will be conducted by experienced and qualified personnel to ensure
the quality and integrity of tasks and products by allowing the work and/or
deliverables to undergo objective, critical scrutiny.

4.1.2 Data Quality Assessments

Data quality assessments will be prepared to document the overall quality of data
collected in terms of the established quality criteria/indicators. The data
assessment parameters calculated from the results of the field measurements and
laboratory analyses will be reviewed to ensure that all data used in subsequent
evaluations are scientifically valid, of known and documented quality, and, where
appropriate, legally defensible. In addition, the performance of the overall
measurement system will be evaluated in terms of the completeness of the project
plans, effectiveness of field measurement and data collection procedures, and
relevance of laboratory analytical methods used to generate data as planned.
Finally, the goal of the data quality assessment will be to present the findings in
terms of data usability.

The major components of a data quality assessment, which are provided in the
following list, show the logical progression of the assessment leading to a
determination of data usability:
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m  Summary of the problems, data generation trends, general conditions of the
data, and reasons for data qualification as presented in the laboratory data
narrative.

m Evaluation of QC samples, such as trip blanks, equipment rinsates, and LCSs
to assess the quality of the field activities and laboratory procedures.

m Assessment of the quality of data measured and generated in terms of
accuracy, precision, and completeness.

m  Summary of data usability. Sample results for each analytical method are
qualified as acceptable, rejected, estimated, biased high, or biased low.

4.2 Nonconformance and Corrective Action

The project plans, supplementary procedures, SOPs, and training establish the
baseline for assessing the quality system. Management and technical staff will
follow these plans and procedures during the course of any project activity.
However, on occasion, nonconformances do occur. Each nonconformance will be
documented by project personnel observing the nonconformance. Examples of
nonconforming work include the following:

m Errors made in following work instruction or improper work instruction;

m Unforeseen or unplanned circumstances that result in services that do not meet
quality/contractual/technical requirements;

Unapproved or unwarranted deviations from established procedures;
Nonvalidated or nonverified computer programs;

Missing or deficient sample chain-of-custody documentation; and

Data that fall outside of established DQO criteria.

Results of QA reviews and audits typically identify the requirement for a
corrective action. The QAO is responsible for reviewing all audit and
nonconformance reports to determine areas of poor quality or failure to adhere to
established procedures. Nonconformances will be formally reported by the QAO
for the PM. The PM is responsible for evaluating all reported nonconformances,
determining the root causes, conferring with the QAO on the steps to be taken for
correction, and executing the corrective action as developed and scheduled.
Corrective action measures will be selected to prevent or reduce the likelihood of
future occurrences and to address the root causes to the extent identifiable.
Selected measures will be appropriate to the seriousness of the nonconformance
and will be realistic in terms of the resources required for implementation.

In summary, corrective action involves the following steps:

Discovery of nonconformances;

Identification of the responsible party;

Determination of root causes;

Development of a plan and schedule for corrective/preventative action;
Review of the corrective action taken; and

Confirmation that the desired results were produced.
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Upon completion of the corrective action, the QAO will evaluate the adequacy
and completeness of the action taken. If the action is found to be inadequate, the
QAO and PM will confer to resolve the problem and determine any further
actions. Implementation of any further action will be scheduled by the PM. The
QAO will issue a suspend or stop work notice with the concurrence of the PM and
the EPA in cases where significant problems continue to occur or a critical
situation requires work to prevent further discrepancies, loss of data, or other
problems. When the corrective action is found to be adequate, the QAO will
notify the PM of the completion of the audit.

The QAO maintains a log of nonconformances in order to tack their disposition
until correction and for trend analysis if necessary. All documentation associated

with a nonconformance is entered into the project files and QA administrative
files.
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Data Validation and Usability

5.1 Data Review, Validation, and Verification
(Elements D1 and D2)

The data validation review of data packages will include an evaluation of the
information provided on the analytical data sheets and required support
documentation for all sample analyses; the supporting sample collection
documentation, including chain of custody; and field instrument calibration,
results, and/or performance check documentation (if required by the method).
The QA review will also examine adherence to the procedures as described in the
cited SOPs and the requested analytical methods.

5.2 Reconciliation with Data Quality Objectives

(Element D3)
Once the data results are compiled, the EPA TM and/or the EPA QA Officer will
review the sample results to determine if they fall within the acceptance limits as
defined in this SQAP. Completeness will also be evaluated to determine if the
completeness goal for this project has been met. If data quality indicators do not
meet the project’s requirements as outlined in this SQAP, the data may be
discarded and resampling and reanalysis may occur. The TM will attempt to
determine the cause of the failure (if possible) and make the decision to discard
the data and resample. If the failure is tied to the analysis, calibration and
maintenance techniques will be reassessed as identified by the appropriate
laboratory personnel. If the failure is associated with the sample collection and

resampling is required, the collection techniques will be reevaluated as identified
by the START PM.

5.2.1 Precision

Precision measures the reproducibility of measurements. It is strictly defined as
the degree of mutual agreement among independent measurements as the result of
repeated application of the same process under similar conditions. Analytical
precision is the measurement of the variability associated with duplicate (two) or
replicate (more than two) analyses. The LCS determines the precision of the
analytical method. If the recoveries of the analytes in the LCS are within
established control limits, then precision is within limits. In this case, the
comparison is not between a sample and a duplicate sample analyzed in the same
batch. Rather, the comparison is between the sample and samples analyzed in
previous batches.
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Total precision is the measurement of the variability associated with the entire
sampling and analysis process. It is determined by analysis of duplicate or
replicate field samples and measures variability introduced by both the laboratory
and field operations. Field duplicate samples and matrix duplicate spiked samples
shall be analyzed to assess field and analytical precision, and the precision
measurement is determined using the RPD between the duplicate sample results.

The following formula is used to calculate precision:
RPD = (100) x _(SI - S2)
(S1+S2)/2
where:
S1 = original sample value
S2 = duplicate sample value

5.2.2 Accuracy

Accuracy is a statistical measurement of correctness and includes components of
random error (variability due to imprecision) and systemic error. It reflects the
total error associated with a measurement. A measurement is accurate when the
value reported does not differ from the true value or known concentration of the
spike and standard. Analytical accuracy is measured by comparing the percent
recovery of analytes spiked into an LCS to a control limit. For volatile and semi-
volatile organic compounds, system monitoring compound recoveries are also
used to assess accuracy and method performance for each sample analyzed.
Analysis of performance evaluation samples may also be used to provide
additional information for assessing the accuracy of the analytical data being
produced.

The percent of accuracy is calculated from the following equation:
Conc. of Spike/surrogate compound detected in MS sample — Cone. detected in the sample x 100
Amount of spike/surrogate compound added to the MS sample

5.2.3 Completeness

Completeness is calculated for the aggregation of data for each analyte measured
for any particular sampling event or other defined set of samples. Completeness
is calculated and reported for each method, matrix, and analyte combination. The
number of valid results divided by the number of possible individual analyte
results, expressed as a percentage, determines the completeness of the data set.
For completeness requirements, valid results are all results not rejected through
data validation. The requirement for completeness is 95% for aqueous samples
and 90% for soil and sediment samples.

The percent of completeness is calculated from the following equation:
number of valid results x 100
number of possible results

For any instances of samples that could not be analyzed for any reason (holding
time violations in which resampling and analysis were not possible, samples

10ASTARTDOC07010008\S1190 5-2

BREMERTON-001769



g

ecology and environment, inc.

5. Data Validation and Usability

spilled or broken, etc.), the numerator of this calculation becomes the number of
valid results minus the number of possible results not reported.

For this investigation, all samples are considered critical. Therefore standard
collection (as defined in the sampling SOPs of Appendix A) and measurement
methods will be used to achieve the completeness goal.

5.2.4 Representativeness

Representativeness is a measure of the degree to which data accurately and
precisely represents a population, including a sampling point, a process condition,
or an environmental condition. Representativeness is the qualitative term that
should be evaluated to determine that measurements are made, and physical
samples collected, at locations and in a manner resulting in characterizing a
matrix or media. Subsequently, representativeness is used to ensure that a
sampled population represents the target population and an aliquot represents a
sampling unit. This SQAP will be implemented to establish representativeness
for this project. Further, all sampling procedures detailed in the SQAP will be
followed to ensure that the data will be representative of the media sampled. The
SQAP describes the sample location, sample collection and handling techniques
that will be used to avoid contamination or compromise sample integrity, and
proper chain-of-custody of samples. Additionally, the sampling design presented
in the SQAP will ensure that there are a sufficient number of samples and level of
confidence that analysis of these samples will detect the chemicals of concern, if
present.

5.2.5 Comparability

Comparability is the qualitative term that expresses the measure of confidence

that two data sets or batches can contribute to a common analysis and evaluation.

Comparability with respect to laboratory analyses pertains to method type

comparison, holding times, stability issues, and aspects of overall analytical

quantitation. The following items are evaluated when assessing data

comparability:

m Determining if two data sets or batches contain the same set of parameters.

m  Determining if the units used for each data set are convertible to a common
metric scale.

m Determining if similar analytical procedures and quality assurance were used
to collect data for both data sets.

m Determining if the analytical instruments used for both data sets have
approximately similar detection levels.

m Determining if samples within data sets were selected and collected in a
similar manner.
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